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* * & m, m cbcm &m • *T«#-f-HL#jfe^ik««LA 

C 'C&#t£&^*£Ml * «-(C = 2C C 

+ 2C f + C a ) . 4*-^ttf*9H1**;|ft:ttJB*tt*-S# 

* • 4T«#ibfii«#jfeA««t« ^c dummy . c dUBmy & 

* «•* ^(C dummy = 2C f + C a ) . 4L % & 
t £ ft jW tt Mr # * « *. 9* * - * # # & - # & ft # 



& *P T * ^C c = (C - C dunny )/2 SauL***^-**^ 



(-) ^ 1 

102 % - P 32 £r |L ■ Jfs. 



?V : Method and test structures for measuring 

interconnect coupling capacitance in an IC chip) 

Two-step measurement method and test structures 
for measuring interconnect coupling capacitance in 
an IC chip are provided. This method employs CBCM 
technique. In the first step, two test structures 
are used to measure a target configuration in 
order to obtain the total capacitance C of a metal 
line with respect to ground including 
line-to-line, fringe and area components(C = 2C C + 
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104 * -N 32 d&r #L + % A It 

106 «$*4*iiir» <tM^v dd 

108 ^ Jl * « SI tH08 » *A1 *>A2 Hf 4t tfI 10 « 

1 1 2 ^ 8'J & & 

114 « -=-P 3! |t + fr a ft 

116 £ — N M -k #L -f € A ft 



" : Method and test structures for measuring 

interconnect coupling capacitance in an IC chip) 

2C f + C a ). In the second step, two other test 
structures are used to measure a dummy 
configuration in order to obtain the area and 
fringe capacitance C dummy of the metal line with 
respect to ground including fringe and area 
components (C dumny = 2C f + C a ) . After the two steps, 
the coupling capacitance C c between the metal line 
and another line can be determined according to 





1 


1 




i 


1 

1 




AM 






mm 

W% fix 

I! 


Kx 

IV u 







ft - ^X^-b^^h. : Method and test structures for measuring 

interconnect coupling capacitance in an IC chip) 



the formula C c = (C - C duamy )/2. 
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*.#«¥l*S.«!l±«S:4fc:#BH • ffi J. # ^'J ^ ^ >I'J f ^ f ^ f jg. 
B a 9 (IC chip) 'l'vii*lfcNti4ii*«*:4fc:£M« 

£ € A ^ -t # it tfr * ' it H ffl ai. il(gate delay) * # 

(interconnect de 1 ay ) & T l! #j « ^ ». # 1*3 3% 

* ft & £ M (multi-layer) - £ & # _g_ Jt # i£ ' * * H. ft 

- ^ & tfl. *. % ' it # & tH *T HI ^ la # ^ & _L ft ^ It - . g| 

ft # & ^ m s- • ^^€^^r^-^^^^^->t ^ 

( intra- layer) 60 fa & % 3g: » jst .& ^ ISJ >f « ( i n t er- 1 ayer ) 

# & & t • « T % $k #■ i£ fc'J * m — M ft t£ Hl 4tf ft & 

&) ft ft & £ R*-fiQ * & % *(RC delay) « 

• €**%tiJti&:&*Jlt*?»*&44ilft ' ^M.Bohr^ 
"Interconnect scaling-the real limiter to high 
performance ULS I" ( #M EEE Tech. Digest I EDM » 
1995 >pp. 241-244) + T * * & * *» 
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ft i£ & # € m -fit: ' Ip# 
SE(pitch) 18 aft fl& *g 3* » fl&JL*fcfc#£|S]4fctt<ia. • & 41 
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tfi ± * 3 s ^ • 
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" & Ifr % # # % & m *" (Charge Based Capacitance 
Measurement » CBCM) » *:&Bernard Laqua i # A " An 
new method and test structure for easy 
determination of femto-farad on-chip capacitances 
in a MOS process" ( ft ^Proc. IEEE » vol. 5 '1992 » pp. 
62-66) t flf « A ft • it*#**«./8#Jfc 
(inverter) # i£> ^ aft. « A ^/r & ^ #j flfc n ♦ ^ ih ft A 

&( femto-farad » f F) # *| J: Mr ^ • J. Chen A An 
on-chip attofarad interconnect charge-based 
capacitance measurement (CBCM) techn i que " ( ft ^ 
Proc. of I EDM '1 996 » pp. 69 - 72 ) ai'An on-chip - 
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interconnect capacitance characterization method 
with sub-f emto-f arad reso lut i on" ( EEE 
Transactions on Semiconductor Manufacturing 'Vol. 
11 »1998)t»*-«**0.01fF**f&«ratjL6«iS««^r 
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A • ft i% SfeVi 3* Va^^^B^ift^-frSt ' *■ £ 2 B #T ft 
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S£) • p& 4@ Jl 35fL f fift tfl08 • &Al*>A2#f4t7F » 3* J&l # Jil 
ia#Jfe&8!i«.£lB i f r a*£.4B8tt«3?L • & it » K # -f- 
ft * * ar* • 

*#J. Chen iHj 2r » AT^J->t^l:^60^^.^-a#^J 
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Cbd = 2G3 + 20n-G3i+C^i (2)^ 

Goi2 = 2Cf2+Ca2 + C>trqy2 
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-f£(C al +2C„ = 0. 0395 f F/um > C a2 + 2C f2 = 0. 1 0 29 fF/um, 
width/space = 0. 6 um/0. 6 um > 4r <t f J|L £ = 70 0 0 
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■iifci^#*jB!|*^r^5Effl^fe»I«Jte#- % - &l ^ ffl & m * 

— i ##i£(target configuration) • jfcb S & ^ 3£ -t 
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